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temperature produced by man—known to be
above 6300° F., and reported (1935) as
about 12,000° F., exceeding the temperature
of the sun. If direct current is used, a hol-
low, or crater, develops in the end of the
positive carbon. This crater is the source
of the most brilliant light.
For a time, arc lights were employed al-
most exclusively when electricity was used for
street lighting. However, they are more ex-
pensive to operate and maintain than tung-
sten filament bulbs, and have been almost
entirely replaced by large incandescent lights
(see below). Carbon arc lights now find their
greatest use in motion-picture projectors and
other kinds of projectors where a very in-
tense source of light must be concentrated in
a very small space. Arc lights are also ex-
tensively used for producing artificial sun-
light for health purposes. The brilliance and
the nature of the light which arcs produce are
now regulated by placing suitable minerals
in the cores of the carbon rods. The ex-
tremely high temperature produced in the arc
has led to its use in one type of electric
furnace (which see).
Incandescent Light. The heart of an
incandescent lamp is the filament, a conductor
of a suitable material, which becomes white
hot when connected with the source of cur-
rent. All such conductors oxidize and be-
come useless when heated in air. To avoid
this difficulty, the filament is sealed inside a
glass bulb, and the air is pumped out. Wire
connectors of platinum or of a nickel-iron al-
loy, which expand and contract at the same
rate as glass, pass through the bulb to the
filament. The space inside the bulb may
either be left a vacuum, or it may be filled
with a gas which does not react chemically
with the filament.
The preparation of a suitable filament
proved a difficult problem. Thomas A. Edi-
son prepared one of the first successful fila-
ments in 1880; this was made of carbon by
heating a bamboo fiber until it was charred.
Later, the workers in this field learned to
make filaments from threads of cellulose.
The cellulose was prepared in a viscous con-
dition and forced out through a small open-
ing, then hardened, and carbonized by heat-
ing. Such metals as osmium and tantalum
were tried. About 1904 filaments began to
be made from the exceedingly resistent metal,
tungsten.
The superiority of tungsten filaments was
 readily recognized. The melting point of
tungsten is extremely high (about 5100°F.).
It can be heated until fairly soft before evap-
orating noticeably. Carbon allows more and
more current to flow as the temperature rises,
but tungsten allows less current to flow when
hot. Thus it is much more economical to keep
hot. At first, the tungsten filaments were
made by a method which resulted in their be-
ing very brittle. Then a method was worked
out for getting the tungsten powder into the
form of small metallic rods which, when hot,
could be drawn through holes in diamonds.
By drawing the tungsten through smaller and
smaller holes, wires much finer than human
hair could be made.
The presence of nitrogen or argon in the
bulb of a lamp slows down the evaporation of
filaments, which gradually destroys them and
blackens the bulb. However, the gas used
for this purpose carries away valuable heat.
To reduce the loss of heat, most filaments are
now wound into tiny spirals, so that each
turn is kept hot by its neighbors.
The sealing of the glass tube through
which the air had been pumped out left a
sharp tip which frequently got cracked on*
so that air was allowed to enter. To avoid
such accidents, a method has been worked out
whereby the tip is inside the base of the lamp.
Clear glass bulbs produced a glare. Frosting
on the outside caught and held dirt, which
reduced the efficiency of the light. Now the
makers have learned to frost the inside of
the bulb by etching it with hydrofluoric acid
before the lamp is put together.
To-day we have pear-shaped frosted bulbs
whose whole outer surface is smooth. Inside
are coiled tungsten filaments, mounted on
molybdenum wires and surrounded, in all
lamps above the 50-watt size, by argon or
nitrogen, or a mixture of the two. Such
lamps give one candle-power of light for
each half watt of power, whereas the old
carbon filaments used more than four watts
of power in producing one candle-power of
illumination* Manufactured by the millions
in automatic machines and sold everywhere,
they light our buildings and streets with a
brilliance little dreamed of seventy-five years
ago.
Luminous Discharge Lamps. The type of
lamp which produces light by sending an elec-
trical discharge through a gas is familiar to
most of us in the form of the "neon" adver-
tising signs. The common orange-red signs

